Certain q_uestions of consistency in S-matrix theory arising :f~om 'unitarity, analyticity, and crossing symmetry req_uirements are ex:amined in a few special instances for two-body scattering amplitUdes.
l. INTRODUCTION
In his investigation of the constraints imposed by.analyticity and unitarity on two-body scattering amplitudes, Martin has remarked on a certain consistency problem in S-matrix theory • 1 Thus; in a.
·scattering process. for which there is an elastic interval in tvrci of the channels, if the double spectral functions are given in one of these .intervals, the· scattering amplitude gets determined uniq_uely in a way that does not appear to·guarantee its crossing symmetry . when such a symmetry is expected on general· grounds. A similar 2 situation arises in the author's proof that in a two-particle scattering process} if all but a finite nurriller of partial waves are given, the remaining partial waves are uniq_uely determined (possibly up to an additive S-~ave constant) if the scattering amplitude either bas crossing symmetry or satisfies elastic ··unitarity in one of the crossed cr~nnels.
When the amplitude meets with both these requirements, consistency would therefore demand that these two determinations should in fact be the same. Since this. q_uestion is of some importance in S-matrix theory,_ the compatibility of the assumptions of aria.lyticity, unitarity, and crossing. symmetry are verified in a.few special instances in this paper. The discussion is divided into two parts. In Section II, the proofs of two uniqueness theorems due to Ma~tin 1 are summarized, emphasizing those aspects which are not spelled out in detail in his paper. Section III contains. the main body of our results and is based in part. on Section II •
II. MARTIN'S THEOREMS
We consider the elastic sc·attering of two nonidentical spinless _ .
particles of equal rqass · m,., and denote the Mandelstam variables for,, the process by s 1 t , and u • These are subject to the usual cons:traint
The double spectral function which is nonvanishing in part of the region in the s -t plane is denoted by p . (s, t) , and those nonvanishing in corresponding regions in the S"t . Martin's argument then shows that only the solution
(4)
. 2 for .e > N . and 4m ~ t < t 1
, and, by analytic continuation, for all t • . F -F 1 may thus be written as
Comparing (2) and (5), we conclude that a (s) and b (s) are ;polyn n nomials of degree N in s :
Since, however, partial waves are bounded at infinity, and a (.s) and (7)
. i
. , where elastic unitarity can be -appli·ed, we find 1 
But, by hypothesis, both G£(t) and G' 1 (t) 
.
4m ~ t < t 1 in the t channel, we obtain another determination of ·~· ·~ the scattering amplitude·which may be denoted by F' (s, t, u) .
It is to be proved that F(s, t, u) = F 1 (s, t, u) .
Since the double spectral functions of F and Fl coincide 2 we find 1 .
The crossing symmetry of F implies that
It should be observed that in Eq_. 
.
·-·. 
If we fix t. 'at some t> 4m2 ) a (u) will have singularities in the n .
s plane along the line Re s ~ 4m 2 -t < 0
We therefore tak~ the discontinuity of (22) 
which completes the proof. ' ' , i:
The discontinuity of (26) A.
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